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(54) DISTRIBUTED COMPUTER SYSTEM 

(57)Abstract: 

PURPOSE: To eliminate the complication of data control 
by installing a network control circuit having a function 
which outputs a request for transferring data to an 
objective computer, and a function which executes the 
request for its own storage device, when an address is 
the storage device of the other computer. 
CONSTITUTION: When two computers of the same 
constitution are used as a network constitution in a 
distributed computer system, a cache memory device 2 
of a computer 1 is constituted of a cache control circuit I 
and a cache memory. Then, the address signal of a 
processor unit 1 is connected with the cache control 
circuit, and a data signal is connected with the cache 
memory. And also, an I/O control circuit 3 realizes an 
interface with a communicating means such as a 
network, or a display device. Then, the request for 
transferring the data to the objective computer is 
outputted from the cache memory device 2(12) to a 
network control circuit 5(15), and the network control 

circuit which receives the request executes the request for its own storage device. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The processor unit which mainly performs data processing and realizes an interface 
with the exterior with the address, data, and some control signals, The storage means of a direct 
access mold, and the storage constituted by the storage control circuit, It is mounted between 
said storage control circuits and processor units, and has cache memory equipment constituted 
by the cache control circuit controlled by the cache memory which carries out the cash advance 
of some contents of storage, and the copy back method. The address generated from a 
processor unit is reflected in immediate memory equipment. The data which a computer 
performs and controls are the system which unitary management was made to be carried out. It 
connects with the bus which has connected said cache memory equipment and store. The 
distributed computer system characterized by providing the network control circuit which even 
the storage of other computers which went via the network extends the address of the storage 
generated from a processor unit, and has the function of the following ** and **. 
The network control circuit which received the function ** above-mentioned demand which will 
output a demand for a network control circuit to perform data transfer to the target computer to 
a network control circuit from said cache memory equipment if the account ** address is the 
address of the storage of other computers is the function to perform this demand to own 
storage. 

[Claim 2] Said network control circuit is a distributed computer system according to claim 1 
characterized by making it include the address translation function to perform address 
translation for enabling actuation in a network also in the narrow processor unit of an address 
space. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the data control technique in the computer 

distributed on the network. 

[0002] 

[Description of the Prior Art] According to the general computer system, motion control of the 
program is carried out on the primary storage in a central processing unit (CPU), and it is 
fundamentally considered also about the data which an operation takes based on the primary 
storage. The size of the program in a computer in recent years or data tends to increase 
increasingly. Furthermore, the method which shares the computer and data of the others 
arranged in the network is realized with the spread of workstations. For example, the processor 
unit which mainly performs data processing and realizes an interface with the exterior with the 
address, data, and some control signals, The storage means of the direct access mold 
represented by the magnetic disk, and the storage constituted by the storage control circuit, It 
is mounted between said storage control circuits and processor units, and has cache memory 
equipment constituted by the cache control circuit controlled by the cache memory which 
carries out the cash advance of some contents of storage, and the copy back method. The 
address generated from a processor unit is reflected in immediate memory equipment, and there 
is a system by which the unitary management of the data which a computer performs and 
controls was made to be carried out. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in such a system, there is a problem of 
network administration being required in addition to control of an auxiliary storage unit, and there 
being futility in the sequence of data control, and complicating control remarkable for the 
following reasons, in the data control between the computers distributed on a network. 
** Finally the data of each computer are managed by the auxiliary storage unit of one computer 
as a file. Therefore, three kinds of data format, such as data format for networks, data format on 
a primary storage, and file format on a disk, needs to be changed. 

** The network protocol is divided into many hierarchies in order to realize the communication 
link between different models, and it has caused many evils, such as complication of control of a 
computer, increase of a load, and degradation of a communicative throughput. 
[0004] The purpose of this invention is by canceling such a point and carrying out unitary 
management of the data manipulation in the computer distributed on the network to offer the 
distributed computer system which can cancel the complicatedness of the data control of the 
conventional distributed-environment computer. 
[0005] 

[Means for Solving the Problem] In order to attain such a purpose in this invention The 
processor unit which mainly performs data processing and realizes an interface with the exterior 
with the address, data, and some control signals, The storage means of a direct access mold, and 
the storage constituted by the storage control circuit, It is mounted between said storage 
control circuits and processor units, and has cache memory equipment constituted by the cache 
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control circuit controlled by the cache memory which carries out the cash advance of some 
contents of storage, and the copy back method. The address generated from a processor unit is 
reflected in immediate memory equipment. The data which a computer performs and controls are 
the system which unitary management was made to be carried out. It connects with the bus 
which has connected said cache memory equipment and store. Even the storage of other 
computers which went via the network extends the address of the storage generated from a 
processor unit, and if ** address is the address of the storage of other computers From said 
cache memory equipment, a network control circuit The network control circuit which thought 
the ** above-mentioned demand to be the function which outputs the demand for performing 
data transfer to the target computer in a network control circuit is characterized by providing 
the network control circuit which has the function to perform this demand to own storage. 
[0006] 

[Function] It has a network-control circuit further, and if ** address is the address of the 
storage of other computers, in the system which unitary management was made to carry out 
data, the network-control circuit which thought the ** above-mentioned demand to be the 
function which outputs a demand for a network-control circuit to perform data transfer to the 
target computer to a network-control circuit will give the function of performing this demand to 
own storage to this circuit, from said cache-memory equipment. Thereby, the unitary 
management of each data in a store of the computer built on a network can be carried out 
transparent. 
[0007] 

[Example] This invention is explained to a detail below. Drawing 1 is the block diagram showing 
one example of the distributed computer system concerning this invention, and is shown taking 
the case of the case where two computers of the same configuration are made into network 
configuration by a diagram. For a processor unit and 2, as for an I/O (I/O) control circuit and 4, 
in drawing, cache memory equipment and 3 are [ 1 / a store and 5 ] a network control circuit 
and a bus for [ 7 / 6 and ] networks in an internal bus and 8. Since it is circuitry with the same 
said of the computer 2, below, only the configuration about a computer 1 is explained. 
[0008] Cache memory equipment 2 consists of a cache control circuit and cache memory 
(neither is illustrated), the address signal of a processor 1 is connected to a cache control 
circuit, and a data signal is connected to cache memory. The I/O-hardware-control circuit 3 
realizes an interface with means of communications and the display which are represented in a 
network etc. Since this circuit and its control technique do not have the conventional computer 
system and the place which changes in any way and this invention is not directly related, that 
explanation is omitted. Storage 4 consists of a memory control circuit and a storage means (not 
shown), and a magnetic disk drive is used for this. If a configuration with a common computer is 
compared and it will see from the material which constitutes hardware, cache memory is 
equivalent to the auxiliary storage unit according [ a store ] to a magnetic disk etc. again at the 
primary storage by DRAM etc. However, the address space which can carry out direct access of 
the processor is a store to the last in this invention, and the point which was controlling the 
primary storage by DRAM etc. by the conventional computer is greatly different to the ability to 
carry out the unitary management of all the data. The network control circuit 5 has the function 
make it the storage 4 in other computers appear transparent. For this reason, it is equivalent to 
two sets of the storage of storage 4 and 14 being connected to cache memory equipment 2 as 
drawing 1 is shown in drawing 2 from the one processor unit 1 . 

[0009] Drawing 3 is drawing showing the example of an address assignment at the time of 
distributing n computers on a network. Although the address spaces (bit width of face) needed 
by the application for which a computer is used differ, it is not efficient that all processor units 
mount an address space like drawing 3 , and it is not realistic, either. Then, in order that the 
narrow processor unit of an address space may realize the network environment by this 
invention, the address translation function is given to the network control circuit in this 
invention. Drawing 4 shows the example which changes the processor unit of a 32 bits (4 G 
bytes) address space into 40 bits (1T byte) of management addresses on a network. By such 
address translation function, each computer becomes possible [ sharing data ] on a huge data 
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server. 

[0010] The actuation in such a configuration is explained below. The description of this invention 
is that the concept which was required for the conventional computers, such as a file 
constituted on direct access mold storage (generally magnetic disk) equipment and the virtual- 
memory memory technique effective in a big program size, does not exist at all. Therefore, 
actuation is also very easy and there are only a hit of the cache of data read in actuation, a 
mistake, and a cache data flash plate of write-in actuation fundamentally. In a cache hit, the 
usual read in actuation is carried out. In a cache mistake, the address with which the cache 
control circuit made the mistake in the control circuit of storage 4 is specified, and it applies 
starting. Notifying a cache mistake to coincidence by interruption to a processor unit, 
subsequent actuation operates the program with reference to other programs which should be 
executed depending on an OPERETIGU system (OS). If there is no program which should 
perform others, a processor will stop as it is. 

[001 1] Although it is in order to carry out clean [ of the contents of the cache ] by ** fixed 
cycle since there are write-in data of ** mass in order that the timing of a flash plate may 
secure the field for ** read in data in the case of a cache data flash plate, and the cache filled 
with dirty data, fundamentally, a cache control circuit judges automatically and starts. For this 
reason, actuation of the processor unit 1 is not influenced. 

[0012] In addition to the above basic actuation, the computer system of this invention also 
performs the next actuation. That is, if the addresses are the addresses other than own storage, 
a data transfer demand will be given to the network control circuit 5 (15) from cache memory 
equipment 2 (12) to the target computer. The network control circuit which received this 
demand performs this demand to own storage. In addition, it cannot be overemphasized that the 
system shown in drawing 1 is a multiprocessor system which mounted cache memory in each 
processor units 1 and 11. Therefore, when two or more processor units share the same data, the 
function for maintaining the coherence of each cache memory is needed. The function is up data 
to cache memory besides ** which adds a snoup (snoop) function to ** cache control circuit by 
the system configuration although it is not fixed, and invalid. A command etc. is expected. In this 
case, issue/answer capability of the above commands are needed also for the protocol on a 
network. 
[0013] 

[Effect of the Invention] As explained above, according to this invention, there is the following 
effectiveness. 

** since unitary management of data can be performed also in the computer of a distributed 
environment built on a network and the concept of a file does not exist, either — data 
processing of a computer — easy — becoming — moreover — therefore, improvement in the 
speed is also expectable. 

** The file management buffer which the conventional computer needed becomes unnecessary, 
and a cheap system can be built. 

** Although it is the same as that of the conventional computer control technique as mentioned 
above about actuation of an I/O-hardware-control circuit therefore, the advantage of the 
memory address method which is the description of this invention and by which unitary 
management was carried out is checked. However, since it is clear in I/O of the conventional 
computer that the control technique of secondary memory and a control circuit are the most 
complicated and that the load on actuation is the largest in I/O, the advantage of this problem 
being solved is large. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of the distributed computer system 
concerning this invention. 

[Drawing 2] It is drawing for explaining that two storage looks transparent from an one processor 
unit. 

[Drawing 3] It is drawing showing the example of an address assignment at the time of 
distributing n computers on a network. 

[Drawing 4] It is drawing showing the example of address translation. 
[Description of Notations] 

1 1 1 Processor unit 

2 12 Cache memory equipment 

3 13 I/O-hardware-control circuit 

4 1 4 Storage 

5 1 5 Network control circuit 
6, 7, 8 Bus 



[Translation done.] 



